Introduction
============

Kuwait, an Arab Gulf country, has one of the highest levels of adult overweight and obesity in the world, ranging between 70% and 80%.[@b1-dmso-5-205] Among children and adolescents, obesity is one of the fastest growing health problems in this region. It was found that overweight and obesity among Kuwaiti adolescents has increased by 13% during 2004--2009.[@b2-dmso-5-205],[@b3-dmso-5-205] This has profound public health implications in the context of chronic disease prevention and lifespan.[@b4-dmso-5-205],[@b5-dmso-5-205] In general, as among adults, the proportion of overweight and obesity among Kuwaiti adolescents (aged 10--19 years) is one of the highest worldwide, ranging from 42% to 45%.[@b6-dmso-5-205],[@b7-dmso-5-205]

A relatively large body of fairly consistent evidence demonstrates that obesity in childhood and adolescence has adverse consequences on morbidity and mortality in adulthood.[@b8-dmso-5-205]--[@b10-dmso-5-205] Fortunately, modest weight loss has been found to improve several chronic diseases, particularly heart disease, pulmonary disease, certain types of cancers, type 2 diabetes, psychological problems, and sleep apnea.[@b11-dmso-5-205],[@b12-dmso-5-205]

A strategy to prevent obesity in Kuwait, especially among children and adolescents, is urgently needed. However, effective prevention and control strategies or direct interventional programs are lacking in Kuwait and in most developing countries. Although lifestyle intervention programs have been conducted in school settings in many countries, there has been no clear evidence of the efficacy of such intervention. Findings from lifestyle intervention programs in school settings have been limited by methodological concerns and have primarily focused on basic measures of obesity, such as body mass index.[@b13-dmso-5-205],[@b14-dmso-5-205] Most interventions did not reduce body mass index. However, it is known that physical activity can increase lean muscle mass and decrease fat mass, with no changes in body mass index.[@b15-dmso-5-205] Findings from other studies have encouraged continuation of media campaigns targeted to changing food habits and physical activity patterns.[@b16-dmso-5-205],[@b17-dmso-5-205] However, a media campaign itself has little effect on self-awareness of weight status or weight loss behavior.[@b18-dmso-5-205] Therefore, there is a need for innovative effective management and prevention to change the dietary and lifestyle habits of adolescents.

On the other hand, in response to the management of obesity, many reality television series about weight loss have been screened around the world, such as "The Biggest Loser,"[@b19-dmso-5-205] "Losing it with Jillian",[@b20-dmso-5-205] and "I used to be Fat."[@b21-dmso-5-205] These television shows have the potential to inspire millions of viewers, especially adults, to move themselves off the couch and into the gymnasium, and perhaps cut back on fast foods and prepare healthier meals. Reality shows discuss health, diet, cooking and meal preparation, exercise, attitudes, motivation, the role of alternative therapies such as yoga or other forms of stress management, and other educational issues involved in obesity management. Such comprehensive changes in behavior would help to reduce the risk of some chronic diseases, such as diabetes, heart disease, and stroke. Some critics have argued that these weight loss reality television shows may encourage unhealthy practices in the name of rapid weight loss, inspired by visions of winning large sums of prize money. A further criticism of weight loss reality television shows, is that they are, in fact, far from "reality".

Although adult weight loss and fitness television programs have become very popular around the world, especially in the US, adolescent weight loss television shows have received little attention. In addition, given the need for effective interventions to prevent and control obesity among adolescents, we are unaware of any existing television programs that include comprehensive activities in their interventions, such as inclusion of parents. During adolescence, teenagers are becoming independent and self-determined enough to establish personal eating habits and lifestyle patterns. Therefore, given the problem of adolescent obesity in Kuwait, television programs could be a convenient tool to provide adolescents with a set of principles to modify their food habits, increase their physical activity, and remove some of the barriers related to obesity management.[@b22-dmso-5-205]

The aim of this paper is to highlight the *Right Diet* program, the first television series in Kuwait targeted to reducing 10% of initial body weight in obese adolescent boys over 6 months by encouraging them to: improve their eating habits; reduce their daily caloric consumption by 500 calories without requiring major changes in current food intake; increase their level of physical activity (expend 1500 calories/week on at least moderate activities); modify their behavior by dealing with the difficulties and emotions of being obese; and support their parents and families in understanding the importance of healthy weight and making healthier choices in relation to diet and physical activity. The impact of these strategies on adolescent boys (age 15--18 years) was measured to assess the extent to which strategic exposure was associated with improvements in awareness, intentions, and behaviors with respect to weight loss. The results of this study may help in determining the effects of the counselor, peer group, family, and others on weight management in adolescents.

Materials and methods
=====================

Participants
------------

This was an interventional prospective study that included 14 obese male adolescents aged 15--18 years. The participants were recruited through advertising in private and public schools. One boys school was selected randomly from each six governorates in Kuwait. The obese children and their parents were invited to an open discussion to explain the aim of the program and to attend a main meeting regarding this television series which was filmed in the College of Health Sciences three days later. The *Right Diet* television program was explained in detail to all adolescents who attended, as well as their parents. Written informed consent from parents of adolescents younger than 18 years was required at the time of the starting date of the study. The adolescents were informed that they were free to withdraw from the study at any time. The rationale for including only male adolescents was to avoid the impact of gender differences in body structure and function, ie, size, shape, composition, functional development, and hormonal changes. Another important factor was the cultural and social constraints on females, because most Kuwaiti families have restrictions on allowing their girls to be outdoors for long periods.

Apparently healthy obese boys aged 15--18 years were eligible for inclusion in this study. The International Obesity Task Force standard for age was used to identify obese adolescents.[@b23-dmso-5-205] Those with chronic diseases, including heart disease, cancer, physical limitations, endocrine disorders, diabetes mellitus, and blood pressure ≥ 140/90 mmHg were excluded from the study. This cutoff was used to allow more obese students to join the program, especially with the low rate of adolescents willing to participate in such a program.

Of 90 adolescents who responded to the advertisements and attended the meeting in the College of Health Sciences, only 19 fulfilled the inclusion criteria. Some adolescents were overweight but not obese, and therefore were excluded from the program. Five of the adolescents selected withdrew from the study because of travel obligations for their families and their commitments with summer school examinations, leaving a final sample of 14 adolescent participants.

*Right Diet* television series staff
------------------------------------

In addition to the 14 obese adolescent participants and their parents, the television series required participation of other experts and technical support personnel. The following television and expert staff participated in the "reality" television obesity intervention series: a nutrition counselor who was available during each entire program, nutritionists, physicians, physical activity specialists, and psychologists. These people were invited to join episodes in the television program to discuss with the adolescents several approaches and factors encountered in their behavior which could reduce weight. Persons who succeeded in losing weight also participated in the television series to give their stories on how they managed to lose weight. Parents were regularly invited to give support to their adolescents.

Intervention
------------

The intervention was based on six key strategies continued for a period of 6 months.

### Strategy 1

Strategy 1 determined the causes of obesity by identifying any underlying diseases (such as an endocrine disorder) that might be the cause of obesity and hinder any attempts to lose weight.

### Strategy 2

Strategy 2 identified lifestyle components, such as food habits, physical activity patterns, and other behavior which may be contributing to obesity. All participants completed a questionnaire regarding their food habits and physical activity levels at the time of the starting date. Parents were also invited to complete a questionnaire related to their lifestyles and health practices.

### Strategy 3

Strategy 3 determined the sources of excess calories and provided correction through nutrition education classes, weight loss diets, and personal advice. Weight loss diets were provided to the adolescents based on dietary guidelines and the dietary habits of the boys and their families. Daily diet plans were 400--500 calories lower than the usual diet of the participants. Diet plans were composed of 50% energy intake as carbohydrates, 20% as proteins, and 30% as fats.

### Strategy 4

Strategy 4 involved modifying the behavior and raising the awareness of the participants. This strategy was achieved through four steps, ie, self-monitoring, making a commitment, setting realistic goals, and motivation.

### Strategy 5

Strategy 5 encouraged support from parents and from others who may influence the eating habits and lifestyle of the adolescents, eg, brothers and experts.

### Strategy 6

Strategy 6 comprised scheduled weekly meetings with the adolescents during the first 3 months, followed by monthly meetings until the end of the program.

Setting
-------

This television series used two approaches, ie, advice to change dietary habits and physical activity patterns and group treatment by providing a low calorie diet to be followed. Interventional activities were divided into indoor and outdoor activities. Indoor activities included lectures held at the College of Health Sciences, and focused on dietary guidelines, healthy food choices, exchange food lists, physical activity, and behavioral modifications (eg, manage stress and stimulus control, monitoring of both eating habits and physical activity) in achieving weight loss and weight maintenance. Outdoor activities included visits to restaurants, coffee shops, supermarkets, and sport clubs, as well as walking on the beach. The aim of this intervention was to give a chance to participants to apply the knowledge they learned from the lectures. An exercise program was also included and aimed at expenditure of 1500--2000 calories per week for 6 months. To achieve this, participants were advised to undertake 60 minutes of moderate to vigorous exercise 3--5 times weekly. Examples of activities included walking, jogging, aerobic, stretch exercise, football, and basketball, as well as reduction in time spent watching television. All these activities were featured in the television series.

Description of television episodes
----------------------------------

This "reality television" program consisted of 13 episodes. Each episode focused on a different aspect or topic associated with weight loss, and featured experts, athletes, and celebrities advising and discussing various aspects of weight management with the adolescents. The 13 topics featured were as follows:

-   Episode 1: Health aspects and comorbidities of obesity.

-   Episode 2: Factors determining obesity among adolescents.

-   Episode 3: Designing a personal program for each participant and setting goals and objectives.

-   Episode 4: Reducing calorie intake through modifying food habits.

-   Episode 5: Reducing calorie intake in fast food meals.

-   Episode 6: Reducing calorie intake in restaurant foods.

-   Episode 7: Misconceptions related to weight loss.

-   Episode 8: Role of physical activity in reducing weight.

-   Episode 9: Type of physical activity needed to reduce weight.

-   Episode 10: Side effects of fad diets, special drinks, and drugs to lose weight.

-   Episode 11: Role of family in providing a supportive environment for weight loss.

-   Episode 12: Managing weight loss during Ramadan (the fasting month).

-   Episode 13: Final results of the weight loss program and advice and recommendations for preventing obesity.

The educational materials were designed by the Food and Nutrition Department, College of Health Sciences, Kuwait. The main counselor for this program was ARA. However, in each episode, supportive assistance from other nutritionists were obtained. The television series was filmed from March to August, 2010.

Outcome measurements
--------------------

Height and weight were assessed at the start and end of the television series. Age-specific body mass index for boys were used to classify obesity at ages 15--18 years using the International Obesity Task Force standard.[@b23-dmso-5-205] Body composition was not measured because of cultural and social factors which could have interfered with the flexibility of the program. During the program period, data were collected by questionnaire to determine which components of the program contributed to weight loss in participants.

Data analysis
-------------

Data analysis was performed using statistical software package SPSS version 17.0 (SPSS Inc, Chicago, IL). Descriptive statistics were performed to determine mean weight, height, body mass index, and weight loss. In addition, data were computed to determine feedback on the perceived effectiveness of program components. The paired *t*-test was used to compare data before and after the program. A *P* value less than 0.05 was considered to be statistically significant.

Results
=======

[Table 1](#t1-dmso-5-205){ref-type="table"} shows the height, weight, and body mass index of the adolescents before and after the program. Before the program, the participants weighed 84--140 kg. Approximately 75% of the participants had a body mass index greater than 33 kg/m.[@b2-dmso-5-205] The average weight loss for all participants during the 6-month program was 10.6 ± 8.9 kg (*P* = 0.001). However, the participants gained 3.3 ± 1.6 cm in height (*P* \< 0.001). Mean body mass index at baseline and at 6 months following intervention was 36.8 ± 4.6 kg/m^2^ and 32.0 ± 5.4 kg/m^2^, respectively (*P* \< 0.001). Participant 5 had the greatest weight loss at 26 kg and participant 6 had a weight gain of 2 kg.

[Table 2](#t2-dmso-5-205){ref-type="table"} shows the components of the television weight loss series and the perceived effects on participant's weight loss during the 6-month period of the study. The counselor was perceived by the participants as being the most important, with 85.7% reported that the counselor's influence was "very strong". Family support and type of program were ranked next highest in influence (64.3% for each). Incentives and activities of the program were ranked least important in influencing the outcome.

Discussion
==========

This study describes the first reality-based television series focusing on obesity prevention in Kuwaiti adolescents. The *Right Diet* television series provided direct easy access to highly personalized feedback on the weight, diet, physical activity, and health of participating adolescents. This encouraged and enabled participants to monitor themselves, and make rational judgments regarding the competing claims of fad diets. The findings show that the 13 episodes resulted in a 10% reduction in body weight in most participants during the 6-month study period.

On average, participants lost 10.6 kg and reduced their body mass index by 4.8 kg/m.[@b2-dmso-5-205] However, it is worth mentioning that gain in height was a confounding factor for reduction of body mass index in the participants. The weight loss achieved was largely due to the fact that the program used several strategies for weight reduction, such as family and peer influence, a physical activity program, counseling on dietary habits, and continuous follow-up for 6 months. Although the participants in this study were obese, by the end of the television program, 12 of them had lost enough weight to move from the obese category to the overweight category. Only two participants did not lose weight, and this was because they had previously followed fad diets which led to failure. Although adolescence is a critical time for intervention to control obesity and its associated health problems, the findings of this study suggest that a television weight loss program concept could be effective and important in guiding parents and adolescents to set appropriate achievable and sustainable weight loss goals.

In general, we can assume that this television series provided a safe, enjoyable, and social environment which may have contributed to weight reduction in the participants. In addition, the program was flexible and did not require participants to stay in a camp, as with other reality television shows focusing on weight loss. These shows have been criticized for motivating participants to win prizes rather than to achieve a healthy weight. Accordingly, the results achieved in these weight loss reality television shows are arguably not representative of reality at all. Another criticism is that short-term weight loss will inevitably result in slowing of metabolism, leading to rapid uncontrollable weight gain in coming years.[@b24-dmso-5-205]

Weight loss by each participant in the current television series was achieved by a change in lifestyle (ie, dietary habits and physical activity) and included selection of activities and a dietary regimen. This television series used a number of techniques to achieve the desired outcomes, including modification of dietary habits, increasing physical activity, counseling, family involvement, as well as peer and other psychosocial support services. Because this study was a multicomponent television series, it was not possible to identify the most effective interventions. The success of the participants in achieving and maintaining a negative energy balance may be highly dependent on nonspecific factors, such as the social environment of the television program, including the counselor, family support, and peer group. Such factors may assist in weight loss.

Counseling and follow-up were used to advise participants and educate them on safe and effective weight loss strategies and to guide them away from fad diets.[@b25-dmso-5-205] In this study, the participants confirmed the importance of counseling as the most important factor in successful weight loss (85.7%). As in another study,[@b26-dmso-5-205] all participants at the beginning of the television series wanted intensive weight loss treatment as soon as possible. In fact, some participants reported disappointment at the beginning and others lost weight but later experienced no more weight reduction; however, the follow-up counseling helped the participants to control their weight successfully.

Many factors can influence the decision to counsel on weight loss. One common factor is the clinician's perception of the patient's receptiveness to suggestions.[@b27-dmso-5-205] Lack of patient motivation is often cited by health care providers as a barrier to change.[@b28-dmso-5-205] However, a health care provider's perception of motivation is not necessarily equivalent to the patient's self-reported motivation level.[@b29-dmso-5-205] This discrepancy can negatively affect communication. Nevertheless, counseling by weight loss professionals and physicians provides insufficient guidance on weight management strategies, possibly because of inadequate skills and confidence on the part of the counsellor. [@b30-dmso-5-205] Therefore, weight loss counseling by dieticians and physicians should have a significant effect on the patient's understanding and motivation for weight loss. In addition, the results of the current study suggests that it is important for weight loss professionals to spend a few minutes evaluating a teenager's readiness to change, setting appropriate weight loss goals, and providing information about how to modify dietary patterns. The teenager's current and past levels of physical activity should also be assessed, as well as any barriers to physical activity.

Parents play a fundamental role in the development of their teenager's food preferences and energy intake, and this includes their own eating behavior and motivation.[@b31-dmso-5-205] Therefore, parents can create an environment for children and adolescents that may foster development of healthy eating behavior and maintenance of an appropriate weight, or may promote overweight and disordered eating. In this study, the role of parents, especially mothers, was viewed by the participants as the second most important determinant of weight loss after the counselor. Mothers in particular influence teenage eating behavior because they spend considerably more time than fathers in direct interaction with their teenagers in familial situations. The findings of our study and those of previous researchers[@b31-dmso-5-205],[@b32-dmso-5-205] suggest that effective prevention programs must focus on providing anticipatory guidance for parenting to foster patterns of preference and food selection in adolescents more consistent with healthy diets and also promote the ability of teenagers to self-regulate their intake of food. Guidance for parents should include information on how teenagers form their eating behaviors in the family context. Practical advice for parents should include how to foster teenager's preferences for healthy foods and how to promote acceptance of new healthy foods by adolescents. Parents need to understand the consequences of coercive feeding practices and be given alternatives to restricting food and pressuring teenagers to eat. Providing parents with easy-to-use information regarding appropriate portion sizes for adolescents is also essential.

On the other hand, individual lifestyle choices may also be directly influenced by peer behavior. This study confirms that peer support to modify eating behavior is also important in weight reduction strategies. A number of observational studies have investigated adolescent social networks and documented a positive correlation between an adolescent's weight and the average weight of their peers.[@b33-dmso-5-205]--[@b35-dmso-5-205] This is particularly true in Kuwait, where friends meet at restaurants two or three times a week. Further, when regular exercise and sport become more popular in an individual's social network, the chances that the individual will engage in these activities increases, perhaps because of interest stimulated by peer involvement in this activity or social pressure to conform to group norms.

The main limitations of this study are its small number of participants and the lack of a control group or a randomly selected group of participants from a population-based sample as a comparator. However, a control group was difficult to include in this study for a number of social and cultural reasons. A long intervention program of this nature is unusual in Arab countries. Another important factor is that we did not include information on changes in energy intake, physical activity, and lifestyle. The adolescents who volunteered to participate in this television series may be different from those normally seen in public and private health clinics. Thus, selection bias remains a problem that must be resolved before one can generalize these results to the broader population. Despite these limitations, the benefits of this television series represent a valuable practical educational option for obese adolescents. In this study, encouraging progress was made in several areas, including diet, physical activity, behavior, and increased awareness of the problem of adolescent obesity.

In conclusion, using media tools such as a television series can be an effective strategy to promote healthy weight. The findings of this study are consistent with other studies utilizing various media as components of weight loss programs for children and adolescents.[@b36-dmso-5-205] Other mediabased studies have focused on promoting healthy eating choices and increasing physical activity.[@b17-dmso-5-205],[@b37-dmso-5-205] Therefore, the government should encourage the media to promote healthy eating and physical activity. This study also indicates that parental involvement is key to the success of obesity prevention programs and may be a better method for improving a teenager's diet than attempts at dietary control. In addition, personalization of the diet and exercise regime was important in this television series. With the dramatically increasing prevalence of obesity among adolescents and its associated impact on health and longevity, there is an urgent need for specific media programs at the nationwide level to combat obesity among adolescents.
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###### 

Height, weight, and body mass index of participants before and after the program

  Participant         Before program   After program                                            
  ------------------- ---------------- --------------- ------------ ------------- ------------- ------------
  1                   163              88              33.1         166           71            25.8
  2                   175              130             42.4         177           110           35.1
  3                   159              113             44.7         159           114           45.1
  4                   164              95              35.3         169           91            31.9
  5                   177              105             33.5         180           79            24.4
  6                   169              106             37.1         173           108           36.1
  7                   160              84              32.8         163           77            29.0
  8                   164              91              33.8         171           85            29.1
  9                   183              120             35.8         185           113           33.0
  10                  170              116             40.1         174           107           35.3
  11                  182              140             42.3         184           120           35.4
  12                  178              94              29.7         182           87            26.3
  13                  171              123             42.1         175           100           32.7
  14                  165              90              33.1         168           84            29.8
  Total (mean ± SD)   170.0 ± 7.9      106.8 ± 17.3    36.8 ± 4.6   173.3 ± 7.9   96.1 ± 16.0   32.0 ± 5.4

**Abbreviations**: BMI, body mass index; SD, standard deviation.

###### 

Effect of components of television series as perceived by adolescents

  Factor                                                     Very strong (n)   Strong (n)   Fairly strong (n)   Not fairly strong (n)   Not strong (n)   Not strong at all (n)
  ---------------------------------------------------------- ----------------- ------------ ------------------- ----------------------- ---------------- -----------------------
  Counsellor                                                 85.7% (12)        7.1% (1)     7.1% (1)            0                       0                0
  Family support                                             64.3% (9)         14.3% (2)    14.3% (2)           7.1% (1)                0                0
  Type of program (education, diet, and physical activity)   64.3% (9)         14.3% (2)    7.1% (1)            14.3% (2)               0                0
  Peer group                                                 50.0% (7)         14.3% (2)    7.1% (1)            7.1% (1)                14.3% (2)        7.1% (1)
  Effect of television series on participants                42.9% (6)         14.3% (2)    0                   7.1% (1)                21.4% (3)        14.3% (2)
  Incentives and activities of television series             21.4% (3)         7.1% (1)     21.4% (3)           14.3% (2)               14.3% (2)        21.4% (3)
